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A b s t r a c t  
Analytical dispersion relations and the power flow expression for TM 
(polarized) nonlinear electromagnetic surface waves propagating along 
the interface of an inhomogeneous and dielectric nonlinear media have 
been investigated theoretically. An inhomogeneous dielectric cover 
has the dielectric permit t ivi ty e = a + bz, which is contacted with a 
strongly nonlinear Kerr like layer. The existence conditions for these 
waves to be propagated are studied. These waves have no counterpart  
in the linear isotropic regime. The power flow versus the wave index, 
and the consequence interface nonlinearity might be evaluated for a 
variety of inhomogeneity parameters,  which are found to be inhomo- 
geneity dependent,  and could lead to optical hysterisis and bistability. 
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Introduct ion  
The behaviour of guided and surface waves in nonlinear dielectric 
media whose refractive index depend upon the field intensity, have 
recently at t racted considerable attention l's owing to their potential  
applications in optical communications, optical signal processing, and 
optical devices such as four wave mixing and optical limiters 1'3. De- 
tailed studies of nonlinear optical properties of the guided and sur- 
face waves propagating in waveguides with isotropic homogeneous 
and nonlinear dielectric media have already been investigated for a 
number  of a possible geometries l's. In earlier research, there are 
some authors 9'n'12 who discussed the propagation of surface waves 
or guided waves in an inhomogeneous medium. Conwell n'12 has dis- 
cussed the properties of surface waves that  can propagate in a planar 
semi-interface medium whose dielectric varies with distance below the 
surface. Aslanyan 9 at a.1. also investigated in more detail the prop- 
agation of p-polarized electromagnetic waves at the interface of the 
isotropic media, one of which has the dielectric permit t ivi ty writ ten 
in the form e = a + b z .  Recently several authors have reported the 
behaviour of nonlinear electromagnetic waves that  propagate along 
the interface of nonlinear dielectric and inhomogeneous media. The 
inhomogeneous media can be classified in their research 13'1s as expo- 
nential profile optical waveguide (OWG), step index or graded index. 
Ogusa 13 has presented an analysis of propagation of electromagnetic 
waves at the interface of a nonlinear dielectric medium and gaussian 
permit t ivi ty profile. $aiga is applied a new approach which depend on 
the first integral method  and matrix method to study the propaga- 
tion of surface waves at the interface of nonlinear cladding and linear 
graded index profile. 
However, at the present time, nothing seems to be known about 
the properties of electromagnetic waves that  propagate along the 
boundary of nonlinear dielectric medium and an inhomogeneous core 
whose dielectric permit t ivi ty varies with distance below the interface 
of the wave propagation as defined by Aslaynan 9'1~ It is very im- 
portant  to find out the properties of these waves, because the disper- 
sion relation of the nonlinear surface waves will contain an additional 
parameter  (The in_homogeneity parameter).  This parameter  can be 
easily controlled and varied and could lead to optical hysterisis and 
